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became b e t k .  dehed,  and centered in Indiana on the 
morning of November 15, while pressure in the Gulf 
and South Atlantic States also mcreased somewhat. 
The weather map on the morning of November 14th 
indicated conditions favorable for local thunderstorms 
in this section, and forecast was made accordi ly. 
During the afternoon of November 14, thun T er- 
stom, attended by light to heav hail occurred in a 
strip of territory extencling from Jcfiens County,  la., 
southeastward across the State to Barbour County, Ala. 
The hailstones ranged from about the size of buckshot 
to as large as a baseball, the largest weighing as much 
as a pound. In the area mentioned the maximum tem- 
peratures for the day ranged between 73 and 83. 
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FIO. l.-Portian of Alabama showing ocemnce of hail4orms. 

Material damage was done by the hailstones to paper 
roofing, windows, skylights, etc., and some poultry and 
live stock were killed, and a few persons slightly to 
badly injured. The damage was greatest in the vicinity 
of Reform, Pickens County; Vida, Autauga County, and 
Union Springs, Bullock County. 

The following axe extracts from a few of the reports 
received from correspondents : 

Refonn, Piekens County, Ala.-Montgomery (Ala.) Journal, Asso- 
ciated Preas. Hailstones aa large as baseballs and weighing a pound 
each in some instances, fell here late in  the afternoon of the 14th. 
Damage estimated at $5,OOO waa done in this Vicinity. In the mill 
village composition roofmg was torn off houses and occupants in mme 
instances had to move out. Thirty-two windows were broken out of 

. 

the county hi h school. 
Refonn, Pie$nu C!unty, Ala.-S. K. Dorroh'e re ort: All the paper 

roofing in town is bang repaired. A lot. of the haihmes were as large 
1 _  

as he< eggs. 
Eutaw Green County Ala.-Correspondent's report: Three separate 

storms 01 hail about hdf hour apart; continuous rain from 8:30 p. rn. 
to 450 p. m. Hail fell about 10 minutes each time. No damage ex- 
c t to roofing. 
%sealoooa, !Fuscaloosa County, AZa.-Mrs.. Kate T. Willingham's 

report: Hailstorm m e  from northeast. Hail about the size of par- 
tndge eggs, approximately lauted.20 minutes. After a cessation of about 
15 minutes stones came from due north, with hail stones as large as 
hen% eggs, largeat weighing one fourth pound. After cessation of about 
10 minutes storm came from northwest, with hail smaller than second 
starm and not EO intense, but wind much stronger than other two storms. 
No dam except to glase. 

Report to Montgomery Journal: 
The stones were 8 2 -  and kea1 'gTase windows were reported broken 
and limbe-of trees were cut off. was declared to be the most extraor- 
dinary ha11 in size ever seen here. 

Mountain Oeek, Chilton County, Alu.-Mr. J. T. Culpepper's report: 
Hail in balls, mee from buckshot to 1 
ing 1 pound or more. Gardens wexamaged; also s ~ ~ ? ~ m ~ ~ ~  
fruit and other trees, and some stock slightly in'imd by hail. 

Mibteud, Macon County, Ak.-Mr. W. U. Wa!l s report: On Novem- 
ber 14 Mihad  was visited by a heavy hailstorm in which there were 
Btonea as large as hen's egr ;  paper roofing was damaged, and in some 
instoncea window glass bro en. Approxiwate amount of damage, $500. 
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Union Springs, Bullock County, Ala.-Mr. R. W.  west'^ ~ p ~ r t :  
The writer viewed the unusual condition h m  the northeast, and 
indications ointed to extraordinary atmospheric conditions and 
without douft an unusual windstorm, which may have reached p m  
portions of a tornado. Others viewed very much the same conditions 
in southweat. Wind was not ve strong, except at apparently a high 
altitude. The +ilstones c o v e J t h e  ground, and were from 4 inchea 
to 8 inches in circumference. The prina a1 damage was to com osi- 
tion roofs. skylighta, and window panes, alr of which was done by R811- 
stones. 

Union Springs, Bullock Coiinty. AZa.-Mr. 5. P. Rainer's re ort: It 
thundered, with lightning, all night. Some stock was killel. The 
ground was covered with hailstones. The stones were from 1 inch to 8 
inches in  circumference. It mas the worst hailstorm I ever saw. 

Union Sprinqs, Bullock County, Ala.-&. P. L. Cowan's re 01%. 
Very heavy hdlstorm at 6:30 p. m., November 14. The largest 
stones measured 7 inches in circumference. The -goes damage in thie 
community from hail, rain, and wind will amount to about $600 or $800. 

T'da and Thite City, Autnuga County, Alu.-Reportof Mr. ClaudeB. 
Smith, Prattville, Ala.: The storm occurred about 5:OO p. m., Novem- 
ber 14. The hail was extraordinary; one stone weighed 7 ounces. No 
material damage was done to property, except a few minor roofs were 
blown off and damaged by hailstones. Some live stock and poultry 
were injured. 

Montgomey, Montgomy County. Ala.-Weather Bureau: Thunder 
was heard at Montgomery at 4:20 p. m. and again at 9:45 p. m. Rain 
began at 5:48 p. m. and continued at intervals until after midnight; 
2.69 inches of rain fell from 5:42 p. m. to 11:OO p. m. Hail fell from 
6:OO p. m. to 6 9 4  p. m., and again from 10:lO p. m. to 1035 m. The 
hailstones in both instances were about the size of peas. g o  damage 
waa done and hail melted soon after it fell. 

The thunder and hail conditions began in the northwestern portion 
of the area between 2:OO p. m. and 4:OO p. m., and extended to the 
southeastern portion by 7:OO p. m., November 14. 

GREAT RAINSTORM A T  MOUNT WILSON, CALIF., DEC. 
17-21, 1921. 

By WENDELL P. HOQE, Special Observer 

Wt. Wilson, Calif., JM. 10, 1932.1 

The b' est rainstorm that has occurred at  Mount 

vations were begun nearly 18 years ago, was recorded 

falling at 6:40 p. m. December 17 and continued Rain with u t  
during the latter part of December 1921. 

one interruption of 60 minutes, until 8 :40 a. m. December 
21, givin a total precipitation for the period of 21.88 
inches. teginning again at 2:OO a. m., the 22d, 1.15 
inches was recorded u to noon the 23d. 

about 2:OO a. m. the 25th, turned to rain shortly after 
and continued without interruption until 4:40 p. m. the 
27th, adding 6.35 inches, ma a grand total for the 

The heaviest continuous downpour occurred from 
3:OO a. m. to 3:OO p. m. the 19th, during which timu 8.50 
inches was recorded. The greatest amount for 1 hour 
was 1.25 inches, 9:lO to 1 O : l O  a. m. the 19th. At 8:45 
I .  m. the 19th rain fell for 8 minutes a t  the rate of 2.40 
inches per hour. 

A standard %inch rain auge collector resb on the 

a few feet of the summit of the mountain, and near the 
edge of a very steep slope running off toward the south. 
A copper pipe leads from the collector down to a Marvin 
automatic recorder in the room below. A 16-candle 
electric lamp is placed under the collector on the roof, 
and the current turned on when snow falls. This gives 
enough heat to melt the snow, thus makmg a continuous 
record. Four and one-half inches of snow fell during 
the storm, which was all melted from the ground before 
the rain ceased. 

Wilson, $7 a if. (elevation 5,704 feet) since rainfall obser- 

What was apparent P y a second storm began with snow 

9 dnys and 22 hours of 29.38 9 inc es. 

roof of a low one-story bui P ding, which is located within 



M. W. R., December, 1921. 



1981. 

The Marvin r m d m  gave a very perfect record, 
which is shown in the accompm yy photograph of two 
sheets covering the two-week perio rom noon Deceni- 
ber 14, to noon December 28. 

The wind during the entire storm held steadily from 
S. to SSE., with an unusually hi h velocity, running . 
40, 50, and 60 miles per hour, reac%mg a maximum for 
a few minutes at one time of 80 miles per hour. 

The temperature ranged from 40' to 45' da and 

The runoff was rapid and as soon as the weather 
cleared the Santa Ana, San Gabriel, and Los Angeles 

night, drop ing once to 22', rising to the former H gures 
again in a s % ort time. 

Rivers could be plainly seen from the mount& >w* 
spreading their waters out over the level lande a d j m  
to those streams, inundating man low-1 ng farmafa,~e 

This storm came after a long period of dry w e e k ,  
which is characteristic of this region. Only 1.48 inchq 
had fallen since May 23, 1921. 

A simple computation helps one to realize what an 
enormous amount of water falls to the ground from the 
clouds during such a storm. A fall of 29.38 inches of 
rain means 1.52.5 pounds of water to every square foot 
of surface 33,214 tons per acre and 21,257,280 tons per 
square d e .  

distance of 20 or 30 miles inland s t i r  rom e sea. 

STORM OF NOVEMBER W 2 2  IN OREGON, WASHINGTON, AND IDAHO, AND STORMY PERIOD FOLLOWING. 

EDWARD LANSINQ WELLS, Meteorologist. 

[Weather Bureau, Portland. Oreg., Jan. 9,1922.1 
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eastern Wash& ton on November f9, 1921,-and closed 
with high wind and a remarkable rise in pressure on 
December 1 and 2. Prominent features of this stormy 
period were: a destructive ice storm from the vicinity 
of Portland eastward to the Columbia River Gorge on 
November 19 and 20; a very heavy fall of sleet and snow 
along the middle Columbia, and of snow in northeastern 
Ore on, southeastern Washington, and north-central 
Idafo, and phenomenally heavy rainfall west of the 
Cascades, from November 19 to 22; a rapid rise in tem- 
perature beginning at Portland on the 21st and rescliina 
lnterior points on the 22d; and the continuance of mild: 
rain weather during the remainder of November. 

Czart E. L. w.-I (up er map) shows the weather map of 

highgressure are apparent, one, of a continental type, cen- 
tral ui the lnterior of western Canada, and carrying low 
tem erature, and the other central off the northern c s  a.1. ornia coast, and varying mild temperature, with a 
shallow trou h of low ressure between. The lower 

have advanced to eastern Montana, the trougi of low 
pressure to have moved somewhat southward, arid the 
coast high- ressure area to have remained nearly sta- 
tionary. !&e tem eratures in the immediate vicinity 
of the continental &h had fallen rapidly. At  S okane, 

-lo. This is the emlieat zero weather of record at  that 
place. 

Some snow fell in eastern Washington and Oregon and 
northern Idaho on the 17th, but the heavy snowfall be- 
gan on the evening of the 18th and continued until the 
21st. At Lewiston, Idaho, the snowfall amounted to 15.9 
inches, which is the greatest November snowfall of record, 
and is within half &D. inch of the average annual snowfall 
for that lace. At Walla Walla, Wash., the snowfall 
amounte c? to 19.9 inches, which is the greatest November 
snowfall of record at that place. On the evening of the 
20th the total depth of snow on the ground at Walla 
Walla was 18.2 inches, which is, With one exception, tho 
greatest depth of record at Wallo Walla. 

the middle reaches of the Columbia River the 
sn%% w a s 8  eater, reaching a total of 54 inches of snow 
and sleet at 

In the gor e where the Co umbia River passes through 

the form of sleet, which rolle down the steep slopes and 

the morning of Novem \ er 18. Two well-defined areas of 

map shows t % e center o P the continental antic clone to 

Wash., a cold wave occurred, the temperature fa P liiig to 
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the Csscade % ountains the recipitation was largely in 

e Dalles, Ore 

A eriod of upusually stormy weather in tshe Pacific * accumulated many feet in depth in places on the Colum 
bia River Hi hway and on the tracks of the 0.-W. R. dk Nort west began with a sudden drop in temperature in 
N. Co.. and t a e S. P. & S. R. R. Co. Manv automobiles 

% 
and several trains were stalled. Railrod service was 
restored in a few days, but at this writin , January 9, the 
highway is still blocked. The tremen % ous pressure of 
the masses of frozen sleet sliding down into the orge 
caused some damage to the reinforced concrete via f ucte 

time 9,000 telephones 
The lowest temperature reached at the Weather Bureau 

office in Portland was 29O, on the 20th, and by the evening 
of the 20th the temperature had risen above the freezi 

oint and the ice in the business district had disappear2 
fn the eastern portion of the city it did not disappear till 
the afternoon of the 2lst. 

D ' the revalence of the ice storm the wind at 
P o r t z w a s  L o s t  constantly from the east. Shortly 
before 4 p. m. on the 21st it was noted that the lower 
clouds, which had been moving from. the east, were 
moving ra idly from the southwest, and in a few minutes 

an hour the temperature had risen from 40' to 56'. 
This sudden rise in temperature reached eastern Wash- 

ington, northeastern Oregon, and northern Idaho about 
12 hours later, but was not felt in southern Oregon, 
southeastern Oregon, southern Idaho, nor on the coast. 
Thermogra h traces from selected stations are shown in 
fi re 1. !/?he rise in temperature was eatest at Walle 

Figure 2 shows the distribution of precipitation in 
Ore,oon €or the four-day period, November 19-22. The 
recipitation reached a maximum of 13.03 inches tit !h zag Rpnger Station, near Welches, on the west slope 

of %4 ount Hood, at  an elevation of 1,435 feet. 
At that place there was only 1 inch of snowfall, a t  and 

Government Camp, the highest station in northwestern 
Oregon, elevation 3,890 feet, the total snowfall for the 

the wind c % anged to south, increasing in force. In half 

&la, Wash. amounting to 33' in five !r ours. 


